The Roux en Y method has rarely been performed due to longer operation time and high risk of complication, despite several merits including prevention of bile reflux. We conducted a retrospective review of the result of Roux en Y reconstruction using two circular staplers after subtotal gastrectomy. Materials and Methods: From December 2008 to May 2009, a total of 26 patients underwent Roux en Y reconstruction using two circular staplers after subtotal gastrectomy, and seventy-two patients underwent Billroth-I reconstruction. Roux en Y anastomosis was performed using two circular staplers without hand sewing anastomosis. We compared clinicopathologic features and surgical outcomes between the two groups. All patients underwent gastrofiberscopy between six and twelve months after surgery to compare the bile reflux. Results: No significant differences in clinicopathologic findings were observed between the two groups, except for the rate of minimal invasive surgery (P=0.004) and cancer stage (P=0.002). No differences in the rate of morbidity (P=0.353) and admission duration (P=0.391) were observed between the two groups. Gastrofiberscopic findings showed a significant reduction of bile reflux in the remnant stomach in the Roux en Y group (P=0.019). Conclusions: When compared with Billroth-I reconstruction, Roux en Y reconstruction using the double stapler technique was found to reduce bile reflux in the remnant stomach without increasing postoperative morbidity. Based on these results, we planned to begin a randomized controlled clinical trial for comparison of Roux en Y reconstruction using this method with Billroth-I anastomosis.
Introduction
Gastric cancer is one of the most common malignant tumors in the world, and surgical resection is the only proven modality that can lead to a significant increase of the survival rate.(1) As the proportion of gastric cancer diagnosed at the early stage has shown a recent increase, the survival time of gastric cancer patients after surgery is expected to be longer than that of the past decade. (2) Therefore, interest in postoperative quality of life has increased, and it is strongly associated with the reconstruction method after gastric resection. (2) The traditional reconstruction method followed with distal gastrectomy included only one anastomosis site, like gastroduodenostomy or gastrojejunostomy.(3) Although these procedures have obvious demerits, such as chemical stimulation in the remnant stomach by bile reflux, due to their simplicity and safety, surgeons have shown a preference for these procedures over the Roux en Y reconstruction method. Meanwhile, the Roux en Y procedure, which has typically been used as a method for reconstruction after total gastrectomy, was rarely used after distal gastrectomy. An anastomotic device that will allow simplification of the procedure, which has in the past been considered complex, has recently been developed. Here, we wish to introduce a novel procedure for performance of Roux en Y reconstruction after distal gastrecotomy. In addition, to evaluate the safety and efficacy of this procedure, we compared this procedure with the conventional reconstruction method of gastroduodenostomy in terms of surgical outcome and the degree of bile reflux.
Materials and Methods
From December 2008 to May 2009, twenty-six patients who were diagnosed with gastric adenocarcinoma were enrolled in this study. All patients underwent distal subtotal gastrectomy with proper lymph node dissection, and Roux en Y reconstruction with two circular staplers. We conducted a retrospective investigation of the clinicopathologic features, surgical outcomes, and results of follow up gastrofiberscopy, and compared them with those of seventy two patients who underwent Billroth-I reconstruction during the same period.
Lymph node dissection with omentectomy was performed using either open laparotomy or laparoscopy; however, the reconstruction was performed through a vertical minilaparotomy, mean 6 cm size in upper abdomen, in the laparoscopy assisted approach. The distal 20 to 30 cm portion of the jejunum from the Treitz ligament was divided by two purse-string cramps accompanied by mesenteric dissection (Fig. 1A) . The envil of a 21 mm circular stapler was inserted into the proximal part of the divided jejunum, and the body of the 21 mm stapler was then introduced into the distal part of the divided jejunum, and the end of the boy lead to the 30 to 40 cm distal (Fig. 1B) . After combining the body and envil, a reinforcement suture was performed and the body of the stapler was removed. The envil (29 mm) of the larger circular stapler was inserted into the distal part of the previously divided jejunum (Fig.   1C ). Gastrojejunostomy was performed using a circular stapler without hand-sewing, as previously reported for gastroduodenostomy (Fig. 1D) . (5) After resection of the distal stomach, including the cancerous lesion and opening site for insertion of the stapler body, the anastomosis was completed (Fig. 2) . In the Billroth-I group, gastroduoenostomy also was performed as previously reported. (5) We investigated surgical outcomes, including operative complications, operation time, and length of hospital stay, and clinicopathologic features, including age, gender, comorbidity, and so on in the two groups. All patients underwent follow-up gastrofiberscopy six to nine months after surgery; residual food, gastritis, and bile reflux in the remnant stomach were evaluated as a classification is normal mucosa; Grade 1 is mild redness; Grade 2 is intermediate; Grade 3 is severe redness; Grade 4 is apparent erosion. When residual food and gastritis scored over grade 3, we decided those were positive finding. Bile reflux is graded into grade 0 (Absence) or 1 (Present). We reviewed all gastrofiberscopic finding with endoscopist. Results were compared between the two groups. SPSS version 13.0 (SPSS Inc., Chicago, IL, USA) was used for statistical analysis. Analysis of continuous variables was performed with an un-paired t-test, and categorical variables with a chi-square test to investigate differences between the two groups.
Continuous variables were expressed as the mean±standard deviation, and differences were considered statistically significant when P-values were less than 0.05.
Results
Mean age of all patients was 55.6±14.2 years; the study in- Other complications of Roux en Y group were pulmonary complication and urinary tract infection (Table 2) . was readmitted, and made a full recovery by conservative treatment.
In our series, none of the patients included in the Roux en Y group showed postoperative complications related to anastomosis.
One study of patients who underwent LADG with Billroth-I anastomosis using a circular stapler reported a leakage rate of 14%. (19) The high rate of leakage was assumed to be caused by excessive duodenal stump devascularization and tension on the anastomosis.
In Roux en Y reconstruction, a 30 to 40 cm length of the Roux limb is sufficient for creation of an gastrojejunostomy without tension, in spite of even ante-colic fashion. Abundant vascularization of the stomach can induce healing of anastomosis after gastrojejunostomy. Some surgeons may have concerns with regard to bleeding from the anastomosis line; however, using our technique, we can confirm non-bleeding from the anastomosis line through the insertion site of the stapler.
Our study has several limitations. First, we did not evaluate symptomatic differences between the two groups. Therefore, we plan to conduct a randomized controlled clinical trial in which quality of life as well as reflux symptoms will be evaluated between
Roux en Y and Billroth-I reconstruction. Second, although we expected that the Roux en Y method using double staplers would not differ from the Billroth-I method in terms of operation time, the results described a longer operation time in the Roux en Y group.
We assumed that the reconstruction procedure through minilaparotomy in laparoscopy-assisted surgery might effect on the overall operation time. The small window of minilaparotomy might make division of jejunal mesentry and anastomosis difficult. However, the experience of several cases could lead to conquest of the learning curve in our study.
In conclusion, Roux en Y reconstruction using the double stapler technique was found to be feasible and safe, and reduced bile reflux in the remnant stomach when compared with B-I reconstruction.
Based on these results, we planned to begin a randomized controlled clinical trial for comparison of Roux en Y reconstruction using this method with Billroth-I anastomosis.
